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(54) FUEL INJECTION DEVICE 

(57)Abstract: 

PURPOSE: To disperse and reduce the stress to be 
generated in a buffer member when a buffer member 
contacts with a plunger or a regulating part by forming 
the contact surface of a buffer member, which is fitted 
to any one of a plunger and a regulating part of a main 
body, into the curved surface in an electromagnetic fuel 
injection device using the compressed natural gas fuel. 
CONSTITUTION: A plunger 36 arranged in a tubular main 
body 12 is reciprocated along the axial direction by the 
electromagnetic work so as to open and close a valve 
48, and injection of the fuel is thereby controlled. In a 
fuel injection device, in which a buffer member 52 is 
fitted to any one of a regulating part inside of the main 
body, which regulates the movement of the plunger at 
the time of opening the valve, and the surface of the 
plunger opposite to this regulating part, the contact 
surface of the buffer member is formed into the curved 
surface. Stress to be generated at the time of contact is 
thereby dispersed by this shape. 




LEGAL STATUS 

[Date of request for examination] 27.10.2000 

[Date of sending the examiner's decision of 02.07.2002 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



(19>H*BftiTJT (JP) (12) ^ 13 ^ H 1 & S <A) (ID^fflH^WS^ 

#^¥8-61152 



(43)&HB ¥^8^(1996)3^5 0 



(51) IntCl. 6 




F I 




F 0 2 M 21/02 


s 






51/00 


F 






51/06 


J 






// F 0 2M 61/16 


X 












*SS* lit3»B©Rl OL 0£ 5 H) 




ftP^- 190579 


(71)WHA 


000005326 










(22) ttittB 






& jatfflEBT^i^tff — ra i &i -© 






(72)«M# 










«f5SMltf£rtf*jfelTS4#l# <fcS£ 














(72)§S9!# 


as ig± 






















(74)f$SA 


#a± &m\ ^» (^3«) 



(54) KSMO«*W «{»*3*j£» 



(57) mm 

mm) i 2rtfcEa3n-cc>syv>y 

■r 3 6 £*fiBfHBCc «fc 0**H;£|6jR:iB-»Ta«tt3ttS 
C£«CJ:*)*P4 8*HH!U «M4<!»aSf«rtUfBl-r 




C2) 

1 

[0 0 0 1 ] 

CCMU «»i¥ffl6Cj:»)ffiBI35i{S^ (Compress 

ed Natural Gas ; £TF> fCNGj <hC>5) ^C7)^*4(D 

[0 0 0 2 ] 

[se^cDSJB] cNGti»ii-srtiHiiarfflc^ti 

[0 0 0 3 ] iC6t, + B9^fita^6H 

[0 0 04] 

[0 0 0 5 ] CCD<£5CC, ^ >^ * (2i«iSr«fNSP^ 
[0 00 6 ] »*>&lHIfCtt Lttt. JKffiSm<Z)«/V 



^g3^P8 - 6 1 1 5 2 

2 

«*a©*SMfc*ffli>r L £ 9 B 

[0 00 7 ] ^CT\ *»M<DBWtt, 7^>^ + CD* 
©ttll*WFCC*5W*«**J»*J:<WR, «»«Ci# 

[0 0 0 8 ] 
[0009] 

[0010] *fc. SMM0gMS«ii^ot^ 
[0 0 1 1 ] 

imam] Hfficcfieor**eacc<fcsjiB»i«wsg 

[0 0 1 2] Bit*, *»H©SI13IJI«K:J:SCNG 
^12«, «B4PBS*«ai 0©*tt*7SL, CCD^ftl 
flW (JUT, CCDffliJ^r rg«J ffiiJ<LT&) (cHtttcflXO W't 

[0013] ^^i^>i/l 4©Hff«*r"lCC*5^S**aJ 

mmgffl 2 0 c osw^pa 2 0 &cgt 

[00 14] «*4»A«1 8©j*fflCCtt7^>lP2 4 3&s 
JBfiR3tir*J?). C©77>i^2 4^:^^iP>^l 4CD 



(3) 

3 

&?&C£V. «H3»A«1 8tt^-J5»yi 4CCHS 
3*iSJ:5«:&oTl>£ 0 JJHWA«1 8*^*^>y 
14fc@^T6£, 7 5>t?2 4©F l iffi2 6**. ^£2/ 
>^ 1 4rt«C«*Sftfc«»=i.Ol,2 2©»ttffCt«tt 
TSiftK. «»i*A«l 8©W(HI#ia3-f^2 2 
©rtffltcJfA^tt&o ft*. B5*3e»«-Ctt, j^*4^A 

f i 8©?^>^2 4tcgc^e>n/c7 ! v:^aur u- f« 

2 8*s«»n^Jl/2 2CC«j»3n-Cl^. 
[0015]*fc % IM«Attl8a>aWBCNG^ io 

>^ (H^LttCO 3^^>CDiBecca«Sn, CNG£> 
^6CNG*J»f»Atl 8rtCD^3f4^ASS2 9«9 
ot^")^>^l 4rttc«ASttSJ:5K:ttoTl>a. 
«cte, BRVTSJ^K:. jSS*£^A882 9 0«Wff(cflS44 

[0016] 4©M«SBBCcBX0«W6tir 
M^?F16^ jB*4«ASl 8*>6>^^>yi 4 
rtK»AStiteCNG*«« (gSIBOCtt. ^ttiKf4«» 

F»Of*i») &tRaiW3i*&/c&©4>©T*#>r)> *©«M> 

tl^ a C©^* F 1 BB\ 4©iiuififfi{c 
Ki^Sft, 4 ©Bu3S3f*gB£ rt*cc*»r* 

ctt, ^Vis>#l 4CcH5£3ftS<fc5K:&oTir> 

[0 0 1 7 ] '^>>>^1 4©ftSP£fi8, J:9»iMK: 

A^i;>^i4©rtt^ f i bscwwmi 

A*l 8CC<fc0H*ti&rt«KglH3 4«:tt, «ttf**»6 
JflE*^>^ + 3 6#K»3*VCl,»£ 0 C©^>S>* 30 

3 6lt 1 4©rt^#©rtB&C^3ftT 

3BfCttjK»?L3 8W^6ntC^ 0 «?4?L3 81*7? 
CC3K>*£4o©£ffL4 OfCcfcot, ^^^>^14(Diif 

«©rt»ffilH3 4R:a&TC>s. SC^r, ABEKAS l 
8Cc<fc0a»A3ti/cCNG«, 5 > >> * 3 6 ©»4?L 
3 8Mim4 0^rlt^^^>yi 4©rt8BffilB3 4 

ccai^n-sciias. 40 

[0018] «>yt364I«iAf 1 8£©PifJCC 
BBE«ttfa4 2 3WK3nr*sO, C©ff»tffa4 2© 
tfta*CCJ:0^>^*3 6«M^. BPfe^* F 1 6 ffj 
CcSB*»EE3*in^4. B^ttWTtt, EtBtf*a4 2 

0-®i77>^t 3 e<otmn3 8©&gra£&SB#4 
4tc»A^n, ffiS«j^*42gA© 1 8<DvmmA$&2 9 

©8JgBl£S«B»4 6K:lfA3tirii4. 77>^t3 6 
©MSSStC«^»4 8#@#<**VC*J^ C©#{*4 8 

cc**Grra^* f 1 8©a«ffi«#ffi5 0 i o-cntg-r 

&<fc5K:froT<,>& e gfot, EE»tf#ai4 2©«*ai*tc 50 



#$j¥8 - 6 1 1 5 2 

4 

#ffi5 0CC«»U F160H?L3 2i^«5^ 
9 1 4 (Drt«aiBI 34i ©mttS&rS tiZ . 
[0019] — 7^>^ + 3 Btt, «»n-Ol,2 2 
*J»»Sn*i, «»f¥fflCCj:0EEIB«fe4 2©«ta* 

3 BOCOa^ttiCcfcO, #»4 8»^I5 0j5^» 
gtU Fl 6<DSa?L32«M^^>^l 4©F*9§I$ 

an3 4{cB93tis. 

[002 0] ^>i?ir 3 6 ««0S»<b 

•tWP-ri&abJc, «B»4*A«-l 8©«r*iH5 4Cctt 
BStK©i|g«S»t 5 2 ^«MsWIA»©aP*HtJ J: 9 K: 0 

[0021] mmsms 2 «=f A«[>svtttm^6ff6 

*vct>£ 0 ««SM*5 2©JBtt», jKf4«StSSS 
1 0©*Wa*fiiCcfltjt'S-SKH (filBrffi) (DWBHfi?* 

>t>+3 6m<o9m^hvmmxm 1 8flB©s»tc^ 
^<t**©##irc*s 0 

[0 0 2 2 ] JfcK, ±ffi«)S©«S**«S^g 1 0 CC*$^ 
r. *SHI©fffflK:ot»-c««lK:lBBIl-r4. 

[0 0 2 3 ] CNG3r>^*i6>*S*43IAei 8©ffeNHB 
CC«^$ ft/cC NGtt^ F 3 0 ^MiiiLr^^ 

hfcf*. **WIAB*i»hr^^t?>yi 4rtfc«*ti 

^'5^>yi4fl«:iA3nfcCNGtt, HCC^^ 
>^*3 8©*8S?L3 83^6»?L4 0*iliftO, F 

1 BflKDAffSIHS 4€C«aMi«. 

[0 0 2 4] CCt, l»3^;l / 2 2«iWm* 
£*§^ + 3 6«fflHtfta4 2CC<fcO^^ F 1 

6Wc«Jffi3ft v #»4 8«^ffi5 0fC«»t"-5 o C© 
B$. CNG*J^» F 1 6©Jta?L3 2*6««Stl*C 

t««cc». — «»n-f^2 2cca*urcti*jft» 

3 6W£BM«to4 2©»taA(CfnL 
ra^FKSM&U ^4 8^5- Fl 6^e>7>it^/c 
fi?>, CNGBa')^>^1 4©rtSP^ra3 43^6^? F 

1 6©sa?L3 2^a^r5+gpccps^$na e 

[0 02 5 ] ^v>^^ 3 6(t ®Kn-<n/2 2 011 

«W6nfc«WBW5 2cc«rscir, 

aWBWISti*. C©^, ««Wtt5 2«. >^7>^+3 

sn, *©«»iur^ietc*«fWt*5 2cc^r4j£; 

ffl©IHBtt^>^* 3 8«H^/hSl>fc26. iSaSSPW 
5 2»7'7>^t3 6 AMIS if «feJE»*l/h $<&otl> 
6o ^ot, ^>^+3 8*J««»tt5 2CC««Ur 



(4) 



8-6 1 152 



3 6A^ffigp»5 OKgLT*>e>fPll:TS£-e 
tCg-T •5K5fR8 #sfi£fc© 4>©(cJ:k ItK^SCt SrjgB* 

9*Hc£r ttfi£*© 4> ©Ctit O T (g$t3 ft 

So 

[0 02 6] 03«##S^©IP2|IMW£^l/fc&©-C 

««ra©* i *isw©«m««^fi i o & ns^ccisi^ io 

SJBSPWl 5 2©ffi#fiia3WS>5c- 3 -Ct^* 

■cM#»tBSLrc>s. ccMit^aioo-ctJ, 

MISSIS** 15 2K7'5>i?i.l36 ©&ii8H (0 3 &Cfc 
C©*§£. MffiSIWl 5 2B^7>y+ 1 3 6iitiC^ 

«jts#. ^2 trcm-rmmmts 2 <tiaja©^«*wr 
[0027] j&ll * 1 s^2 <Dmnmicm-mx* 

[0028] ttc, msmt 5 2 ©j&tKtts 2 ktr-t 

©«:Rg6ft-r. lfcft*#f&3tf£0#;-c&*-U;f. fte©ffj 
Ct<>oJflE-C*.&. TOOL tfR©5I. 

[002 9] ,30 

[ishj©^] w±^fcj:-5ic. ^Hjtcjtntf. y 



[003 0] gfc. flHKam<D«MS«sttS<b«eor^ 
Sfc8!>, IMIOIf J: f) AS < . J: 

>h3<fc5. Cft&. ^S&M*©»A14£[Sj±;*-tt. o 
o>-c ««8l4"SW*IB©*^%^«-r & ©-e& s. 
[0031] jgfc. ^muc&nu. iSffiguw©^*^ 

7-^>y+©^stijifi?ritJn$i±sc<bAipjte 

<b&S 0 cfttt. -7^^^^>h^SC^(c*il^t:iS*t)^ 
f4©&£fi£*itti;?t!'-5--<< ^/^tox ho-*£A 

[Hnoiorw&aws] 

[0 1 ] *89i<D* 1 Xtfeffltc J:SMMBHII^SB^-r 
0-C*o"C. *«aD»M»«:»ofc»riBia'C*4. 
[0 2] 0i(cfeW-SAa5©ffi^:0-c*£ o 

[03] *m}<Dm2mifcmtc£z>mmmMmmz^-? 
mi ira*awnBi-r*4. 
[#^©iftHj] 

1 oHBMWttfssa. 1 2 1 4 

16—^2-F. 18-»4^A©. 2 0-Slt^lH. 2 
2-«6Sn^j|/, 2 4-7?>y, 2 2 8 - 

y-Htt. 2 9 -«»i*AI8. 3 2 

-BfflfL 3 4 --rtaJSW. 3 6-?7>i* + . 3 8- 
*B*4«A?L. 4 0-IHL. 4 2 • EEffltita, 4 4-tfcS 
(77>^t3 6WJ) . 46-ffiSS|5^ (i^^A 
?L38WJ). 48-#tfc. 50-#M, 5 2 -JgffigB 
M. 54 -flNfiB (*W*A* 1 8ffliJ) .10 0 
WHSSB. 1 1 8H8S»a»A«, 13 6-^>y + > 
1 5 4-fTSffi (»4^A^1 8ffliJ) . 



[01 ] 



5£ 2p 22 




